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Mass SI units Other Units
1) Conversion into SI units Conversion from SI units

Electric A

current [ampere(s)]

Electric C A á h � 1 A á h= 3.6 kC

charge, [coulomb(s)]

quantity of { 1 C = 1 A á  s}

electricity

Tension, V

[volt(s)]

electric { 1 V = 1 W/A}

potential

Capacitance F

[farad(s)]

{ 1 F = 1 C/V}

Magnetic field A/m Oe [oersted(s)]
1 Oe =          A/m

1 A/m = 4��10
–3

Oe
strength

Magnetic flux T Gs [gauss(es)] 1 Gs = 10
–4

T 1 T = 10
4

Gs
density [tesla(s)] 
 [gamma(s)] 1
 = 10

–9
T 1 T = 10

9



1 T =1N/(A á m)  

=1Wb/m2

=1V á s/m2 

Magnetic flux Wb Mx [maxwell(s)] 1 Mx = 10
–8

Wb 1 Wb = 10
8

Mx
[weber(s)]

{ 1 Wb = 1 Vá s}

Self H

inductance [henry (– ries)]

{ 1 H = 1 Wb/A}

Resistance �

[ohm(s)]
{ 1� = 1 V/A}

Conductance S

[siemens]

{ 1 S = 1 A/V}

Power W

1 W = 1 J/s

= 1 A áV

10
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Supplementary table 5 (4)  SI units and conversion factors

Note 1) � : Unit can be used as an SI unit.
�� : Unit can be used as an SI unit for the time being.

No asterisk : Unit cannot be used.
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Rockwell

Vicker's

Brinell Rockwell

ShoreC-scale
1471.0 N {150 kgf}

Standard ball Tungsten 
carbide ball

A-scale
588.4 N {60 kgf}

B-scale
980.7 N {100 kgf}

68 940 85.6 97
67 900 85.0 95
66 865 84.5 92

65 832 739 83.9 91
64 800 722 83.4 88
63 772 705 82.8 87
62 746 688 82.3 85
61 720 670 81.8 83

60 697 654 81.2 81
59 674 634 80.7 80
58 653 615 80.1 78
57 633 595 79.6 76
56 613 577 79.0 75

55 595 – 560 78.5 74
54 577 – 543 78.0 72
53 560 – 525 77.4 71
52 544 500 512 76.8 69
51 528 487 496 76.3 68

50 513 475 481 75.9 67
49 498 464 469 75.2 66
48 484 451 455 74.7 64
47 471 442 443 74.1 63
46 458 432 432 73.6 62

45 446 421 73.1 60
44 434 409 72.5 58
43 423 400 72.0 57
42 412 390 71.5 56
41 402 381 70.9 55

40 392 371 70.4 – 54
39 382 362 69.9 – 52
38 372 353 69.4 – 51
37 363 344 68.9 – 50
36 354 336 68.4 (109.0) 49

35 345 327 67.9 (108.5) 48
34 336 319 67.4 (108.0) 47
33 327 311 66.8 (107.5) 46
32 318 301 66.3 (107.0) 44
31 310 294 65.8 (106.0) 43

30 302 286 65.3 (105.5) 42
29 294 279 64.7 (104.5) 41
28 286 271 64.3 (104.0) 41
27 279 264 63.8 (103.0) 40
26 272 258 63.3 (102.5) 38

25 266 253 62.8 (101.5) 38
24 260 247 62.4 (101.0) 37
23 254 243 62.0 100.0 36
22 248 237 61.5 99.0 35
21 243 231 61.0 98.5 35

20 238 226 60.5 97.8 34
(18) 230 219 – 96.7 33
(16) 222 212 – 95.5 32
(14) 213 203 – 93.9 31
(12) 204 194 – 92.3 29

(10) 196 187 90.7 28
(  8) 188 179 89.5 27
(  6) 180 171 87.1 26
(  4) 173 165 85.5 25
(  2) 166 158 83.5 24
(  0) 160 152 81.7 24

Supplementaty table 6  Steel hardness conversion
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Kinematic
viscosity

mm
2
/s

Saybolt
SUS (second)

Redwood
R (second) Engler

E (degree)

100 ˚F 210 ˚F 50 ˚C 100 ˚C

2 32.6 32.8 30.8 31.2 1.14

3 36.0 36.3 33.3 33.7 1.22

4 39.1 39.4 35.9 36.5 1.31

5 42.3 42.6 38.5 39.1 1.40

6 45.5 45.8 41.1 41.7 1.48

7 48.7 49.0 43.7 44.3 1.56

8 52.0 52.4 46.3 47.0 1.65

9 55.4 55.8 49.1 50.0 1.75

10 58.8 59.2 52.1 52.9 1.84

11 62.3 62.7 55.1 56.0 1.93

12 65.9 66.4 58.2 59.1 2.02

13 69.6 70.1 61.4 62.3 2.12

14 73.4 73.9 64.7 65.6 2.22

15 77.2 77.7 68.0 69.1 2.32

16 81.1 81.7 71.5 72.6 2.43

17 85.1 85.7 75.0 76.1 2.54

18 89.2 89.8 78.6 79.7 2.64

19 93.3 94.0 82.1 83.6 2.76

20 97.5 98.2 85.8 87.4 2.87

21 102 102 89.5 91.3 2.98

22 106 107 93.3 95.1 3.10

23 110 111 97.1 98.9 3.22

24 115 115 101 103 3.34

25 119 120 105 107 3.46

26 123 124 109 111 3.58

27 128 129 112 115 3.70

28 132 133 116 119 3.82

29 137 138 120 123 3.95

30 141 142 124 127 4.07

31 145 146 128 131 4.20

32 150 150 132 135 4.32

33 154 155 136 139 4.45

34 159 160 140 143 4.57

Kinematic
viscosity

mm
2
/s

Saybolt
SUS (second)

Redwood
R (second) Engler

E (degree)

100 ˚F 210 ˚F 50 ˚C 100 ˚C

35 163 164 144 147 4.70

36 168 170 148 151 4.83

37 172 173 153 155 4.96

38 177 178 156 159 5.08

39 181 183 160 164 5.21

40 186 187 164 168 5.34

41 190 192 168 172 5.47

42 195 196 172 176 5.59

43 199 201 176 180 5.72

44 204 205 180 185 5.85

45 208 210 184 189 5.98

46 213 215 188 193 6.11

47 218 219 193 197 6.24

48 222 224 197 202 6.37

49 227 228 201 206 6.50

50 231 233 205 210 6.63

55 254 256 225 231 7.24

60 277 279 245 252 7.90

65 300 302 266 273 8.55

70 323 326 286 294 9.21

75 346 349 306 315 9.89

80 371 373 326 336 10.5

85 394 397 347 357 11.2

90 417 420 367 378 11.8

95 440 443 387 399 12.5

100 464 467 408 420 13.2

120 556 560 490 504 15.8

140 649 653 571 588 18.4

160 742 747 653 672 21.1

180 834 840 734 757 23.7

200 927 933 816 841 26.3

250 1 159 1 167 1 020 1 051 32.9

300 1 391 1 400 1 224 1 241 39.5

Supplementary table 7  Viscosity conversion

Remark: 1 mm
2
/s=1 cSt (centi stokes)
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Company name Division, department, and section
Name of staff
member in charge

Note: For the selection of the most suitable bearing this sheet must be completed in as much detail as possible.

Bearing size
and bearing
number

Application
a. For new design b. For repair

Required
performance a. Life b. High speed c. Low dust generation d. Vacuum e. Corrosion resistance f. High temperature g. Non-magnetism h. Insulation i. Others (        )

Operating
condition

Operation a. Dual-directional b. Continuous c. Intermittent · 24 h/day

·      h/day

· Other (          )Rotation speed,

rpm

a. Inner ring rotating b. Outer ring rotating

min. :

max. :

Normal :

Load

N

Radial:

Axial:

Moment:

Material Tolerance Surface roughness

Shaft

Housing

Environment

Temperature: Normal            , max. Cleanness:

Pressure:             Pa a. Atmospheric b. Atmospheric {| vacuum c. Vacuum d. Other (          )

Corrosive gas:

Corrosive liquid:

Present
condition

Bearing material:

Lubrication:

Bearing life:

Failure condition:
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¡By this sheet, the ceramic and/or EXSEV bearings most suitable to operating conditions can be created.

Date

Humidity:

Lubricant:

Phone FAX

Extreme Special Environments
Specifications Sheet for Ceramic Bearings and/or EXSEV Bearings
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KOYO SEIKO CO., LTD.
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a

Linear
motion speed, 

mm/sec

min.:

max.:

Normal:

Start-up time:

Stroke, mm

Bearing loaded:

Moment:

Other:

Drive system

Company name Division, department, and section
Name of staff
member in charge Phone FAX

Extreme Special Environments
Specifications Sheet for Linear Motion Bearings

Note: For the selection of the most suitable bearing this sheet must be completed in as much detail as possible. Date

Bearing size
and bearing
number

Application

Required
performance

Operating
condition

Present
condition
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a. For new design b. For repair

a. Life b. High speed c. Low dust generation d. Vacuum e. Corrosion resistance f. High temperature g. Non-magnetism h. Insulation i. Others (        )

· 24 h/day

·      h/day

· Other (          )

R
un
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ng
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m

e

Load

N

Environment

Temperature: Normal            , max. Cleanness:

Pressure:             Pa a. Atmospheric b. Atmospheric {| vacuum c. Vacuum d. Other (          )

Corrosive gas:

Corrosive liquid:

Humidity:

Bearing material:

Lubrication:

Bearing life:

Failure condition:

Lubricant:

¡By this sheet, the linear motion bearings most suitable to operating conditions can be created.

KOYO SEIKO CO., LTD.
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INTERNATIONAL NETWORK

KOYO SEIKO CO., LTD. HEAD OFFICE
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502, JAPAN
TEL : 81-6-6245-6087
FAX : 81-6-6244-0814
TLX : 63040 (KOYO OSJ) 

KOYO CANADA INC.
5324 South Service Road, Burlington, Ontario L7L 5H5, CANADA
TEL : 1-905-681-1121
FAX : 1-905-681-1392

❈❈ KOYO CORPORATION OF U.S.A.
29570 Clemens Road, Westlake, OH 44145, U.S.A.
TEL : 1-440-835-1000
FAX : 1-440-835-9347
TLX : 0985461 (AMKOY RKVR)

❈❈ KOYO CORPORATION OF U.S.A
(AUTO SALES & TECHNICAL CENTER)

47771 Halyard Drive, Plymouth, MI 48170, U.S.A.
TEL : 1-734-454-1500
FAX : 1-734-454-4076

KOYO DE MÉXICO, S.A.
Av. Primero de Mayo No.153, 53500 Naucalpan
Edo. de México, MEXICO
TEL : 52-5-358-0214, 0077
FAX : 52-5-576-8827, 8871

KOYO LATIN AMERICA, S.A.
P.O. Box 6-1797, El Dorado, Panama, PANAMA
TEL : 507-264-0921, 0977
FAX : 507-264-2782/507-269-7578

KOYO ROLAMENTOS DO BRASIL LTDA.
Av. Paulista, 1439, 7 And. Conj. 71, CEP 01311-926,
Sao Paulo-SP, BRASIL
TEL : 55-11-287-4644, 4506, 4397
FAX : 55-11-288-3237

THAI KOYO CO., LTD.
193/53 Lake Rajada Office Complex, 14th Floor Unit B,
Rachadapisek Road, Klongtoey, Bangkok 10110, THAILAND
TEL : 66-2-264-0395, 66-2-661-9603~5
FAX : 66-2-661-9606

KOYO SINGAPORE BEARING (PTE.) LTD.
38 Tuas West Road, Singapore 638385, SINGAPORE
TEL : 65-274-2200
FAX : 65-862-1623

PHILIPPINE KOYO BEARING CORPORATION
Rm. 504, Comfoods Bldg., Cor. Gil Puyat Ave. and
Pasong Tamo, Makati City, PHILIPPINES
TEL : 63-2-817-8901/8881
FAX : 63-2-867-3148

KOYO SEIKO CO., LTD. SEOUL BRANCH
Inwoo Building 6F, 539-11, Shinsa-Dong,
Kangnam-Ku, Seoul, KOREA
TEL : 82-2-549-7922
FAX : 82-2-549-7923

KOYO SEIKO CO., LTD. BEIJING LIAISON OFFICE
Peace Hotel Room 2804
No.3 JinYu HuTong Beijing, CHINA
TEL : 86-10-6512-5673/9401
FAX : 86-10-6512-5674

KOYO AUSTRALIA PTY. LTD.
P.O. Box 442, Rydalmere, 2116 N.S.W., AUSTRALIA
TEL : 61-2-9638-2355
FAX : 61-2-9638-3368

KOYO SEIKO CO., LTD. EUROPEAN CENTRAL OFFICE
Markerkant 13-01, 1314 AL Almere, THE NETHERLANDS
TEL : 31-36-5383333
FAX : 31-36-5347212

KOYO KULLAGER SCANDINAVIA A.B.
Kanalvägen 1B, 194 61 Upplands-Väsby, SWEDEN
TEL : 46-8-590-341-85
FAX : 46-8-590-309-69

❈ KOYO (U.K.) LTD.
Whitehall Avenue, Kingston, Milton Keynes, MK10
OAX, UNITED KINGDOM
TEL : 44-1908-289300
FAX : 44-1908-289333

EUROPA-KOYO B.V.
P.O. Box 1-2965 ZG, Nieuwpoort, THE NETHERLANDS
TEL : 31-184-606800
FAX : 31-184-602572/606857

KOYO ROMANIA REPRESENTATIVE OFFICE
Str. Frederic Jolliot-Curie Nr. 3, Etaj 1, Ap. 2,
Sector 5. Bucharest, RUMANIA
TEL : 40-1-410-4170/4182/0984
FAX : 40-1-410-1178

KOYO DEUTSCHLAND GMBH.
P.O. Box 73 06 60, D-22126 Hamburg, GERMANY
TEL : 49-40-67-9090-0
FAX : 49-40-67-9203-0
TLX : 213138 (KOYO D)

KOYO FRANCE S.A.
8 Rue Guy Moquet, B.P. 189 Z.I., 95105 Argenteuil
Cedex, FRANCE
TEL : 33-1-3998-4222
FAX : 33-1-3998-4244/4249

KOYO ESPAÑOLA, S.A.
Calle Aramayona S/N, Naves 1 y 2, Polígono Industrial
"Las Mercedes", 28022 Madrid, SPAIN
TEL : 34-91-329-0818
FAX : 34-91-747-1194

OFFICES
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KOYO ITALIA S.R.L.
Via Bronzino 9, 20133 Milano, ITALY
TEL : 39-02-2951-0844
FAX : 39-02-2951-0954

BEARING PLANTS
❈❈❈KOYO CORPORATION OF U.S.A.

(MANUFACTURING DIVISION)
– Orangeburg Plant –

P.O. Drawer 967, Highway 601 North, Orangeburg,
SC 29115, U.S.A.
TEL : 1-803-536-6200
FAX : 1-803-534-0599
– Richland Plant –
1006 Northpoint Blvd. Blythewood, SC 29016, U.S.A.
TEL : 1-803-691-4624
FAX : 1-803-691-4655

❈ KOYO MANUFACTURING (THAILAND) CO., LTD.
172 Moo 12, Tambol Bangwua Amphur Bangpakong,
Chachoengsao 24130, THAILAND
TEL : 66-38-531-988/993
FAX : 66-38-531-996

❈ KOYO BEARINGS (EUROPE) LTD.
P.O. Box 101, Elmhirst Lane, Dodworth, Barnsley,
South Yorkshire, S75 3TA, UNITED KINGDOM
TEL : 44-1226-733200
FAX : 44-1226-204029

❈❈❈KOYO NIDEC (DALIAN) PRECISION BEARINGS 
CO., LTD.

No. 30 Industrial District Daikei Dalian Economic &
Technical Development Zone, Dalian, CHINA
TEL : 86-411-731-0972, 0974
FAX : 86-411-731-0973

❈❈❈WUXI KOYO BEARING CO., LTD.
3-6 Li Yuan Economic Development District,
Wuxi, Jiangsu, CHINA
TEL : 86-510-5111901
FAX : 86-510-5111143

❈❈❈DALIAN KOYO WAZHOU AUTOMOBILE BEARING CO., LTD.
No.1 Gongji North Street Wafangdian
City, Liaoning Province, CHINA
TEL : 86-411-5508114
FAX : 86-411-5508049

KOYO ROMANIA S.A.
1, Tr. Magurele Street, 0700 Alexandria, ROMANIA
TEL : 40-4-731-2605
FAX : 40-4-731-5892

❈❈ KOYO CORPORATION OF U.S.A.
TECHNICAL CENTER

47771 Halyard Drive, Plymouth, MI 48170, U.S.A.
TEL : 1-734-454-1500
FAX : 1-734-454-4076

KOYO SEIKO CO., LTD.
EUROPEAN TECHNICAL CENTRE

Markerkant 13-02, 1314 AL Almere, THE NETHERLANDS
TEL : 31-36-5383350
FAX : 31-36-5302656

KOYO SEIKO CO., LTD. (Japan) is certified to ISO9001 and QS-9000.
❈ : QS-9000 certified. ❈❈ : ISO9001 certified. ❈❈❈ : ISO9002 certified.

TECHNICAL CENTERS
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